Micromachined air-coupled capacitance transducers have been manufactured using anisotropically etched silicon backplanes and commercially available mica films, Devices using mica with a thickness of approximately 4 pm will deliver characteristics similar to existing transducers employing polymeric dielectric film5, This type of device possesses several advantages over capacitance transducers employing polymers due to the robust physical characteristics exhibited by the mica membrane. Results of experiments performed in air at a range of temperatures from ambient to 400 'C will be presented.
INTRODUCTION
Capacitance transducers are currently being investigated due to their ability to generate ultrasound in air at frequencies greater than 200 kHz. Devices have been fabricated using a variety of materials as the dielectric membrane combined with a range of backplate configurations (1) (2) (3) . The investigation of devices employing anisotropically etched silicon backplanes with commercially available polymer dielectric films ( 1) has produced transducers with a range of useful characteristics.
However, the physical properties of the polymer membranes may prevent this type of device being used in harsh environments, particularly where high temperature operation is required. In this paper we report on the fabrication of a capacitive transducer which employs an anisotropically etched silicon backplate with a thin (4 ym) mica dielectric membrane.
This type of device configuration results in wideband behaviour approximately equal to that shown by polymer based transducers, although a reduction in sensitivity did occur. However, the employment of mica as the dielectric material allows high temperature operation of this device.
DEVICE FABRICATION AND HIGH TEWERATURE TESTING
The transducers consist of a dielectric material onto which a conducting metalisation layer has been deposited. The membrane is then rigidly clamped to a contoured, conducting backplate. A d.c. bias voltage is normally applied to the devices during operation to improve their performance.
Details of the anisotropically etched silicon backplate used in this study can be found elsewhere (1). The commercially available 4 pm thick mica dielectric film is coated with 300 nm of gold which forms the upper electrode structure. The backplate and dielectric are then clamped together using a transducer casing with electrical contact being supplied via both the casing and an internal plate. A cross-section of the final device structure is shown in figure 1 . Similar devices using polymer (mylar) dielectric membranes were also fabricated in order to carry out room temperature characterisation of the mica transducers.
For high temperature testing two mica devices were situated facing directly towards each other, at a distance of 20 mm, inside a commercial furnace. The furnace has been fitted with a Eurotherm temperature controller which allows systematic experiments to be carried out at every 25 "C between ambient and 400 'C. This enables characterisation of the effect of temperature on the attributes of the device, with particular interest in effects on the bandwidth and amplitude of the received signal.
PRELI~NARY RESULTS
AT ROOM TE~ERATURE
Preliminary experiments have been carried out at room temperature using a receiver employing mylar as the dielectric film with a constant bias of 100 V. A polymer based source has also been used for the initial characterisation of the source and receiver pair. The source transducer has then been replaced by a device employing a mica membrane. Although the amplitude of the signals obtained from the mica devices were not as large as those generated by the mylar films (at an equal bias), the physical properties of the mica allow a at the -6 dB points). This was marginally greater than the equivalent signal obtained from the mylar based device. Example waveforms obtained from the mica transducers are shown in figure 2 . These figures show the response of the transducer when a 50 V bias is maintained and an ultrasonic pulse is generated by the mylar source. The transducers were positioned 20 mm apart and the source transducer received a 100 V bias and an excitation pulse of 220 V. The devices fabricated using mica are likely to be more robust than the polymer transducers and have been characterised at a range of temperatures from ambient to 400 'C.
